Dynamic nongenomic actions of thyroid hormone in the developing rat brain.
Two well-characterized nongenomic actions of thyroid hormone in cultured brain tissues are: 1) regulation of type 2 iodothyronine 5'deiodinase (D2) activity and 2) regulation of actin polymerization. In particular, the latter is likely to have profound effects on neuronal migration in the developing brain. In this study, we determined whether these nongenomic actions also occurred in vivo during brain development. Neonatal hypothyroidism was induced by propylthiouracil given to pregnant dams beginning on d17 of gestation and continued throughout the neonatal period. On postnatal d 14, rats were injected with either cold or [(125)I]-labeled iodothyronines and killed sequentially after injection. In contrast to reports in the adult rat, all three iodothyronines readily and equally entered developing brain tissues. As expected, cerebrocortical D2 activity was markedly elevated in the hypothyroid brain and both reverse T(3) (rT(3)) and T(4) rapidly decreased D2 to euthyroid levels within 3 h. Furthermore, cerebellar G-actin content in the hypothyroid rat was approximately 5-fold higher than in the euthyroid rat. Again, both rT(3) and T(4) rapidly decreased the G-actin content by approximately 50%, with a reciprocal increase in F-actin content to euthyroid levels without altering total actin. Neither T(3) nor vehicle had any effect on D2 activity in the cortex or G- or F-actin content in the cerebellum. The thyroid hormone-dependent regulation of actin polymerization in the rat brain provides a mechanism by which this morphogenic hormone can influence neuronal migration independent of the need for altered gene transcription. Furthermore, these data suggest a prominent role for rT(3) during brain development.